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patient populations indicate that the relationship between affective temperaments and affective illness is more complex than a simple extrapolation from psychopathology and mental health, and affective temperaments may represent a latent state of the staging model, playing a pathoplastic role in mood disorders determining their evolution, clinical features, main characteristics and outcome. A large body of data on affective temperaments has been published during the last decade, deserving a critical analysis presented in this overview.
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In order to be able to better diagnose psychiatric illnesses and to identify conditions which fall between categories, there has been a shift towards the spectrum concept of psychiatric illness in general and of affective and bipolar disorders in particular. This view may help to extend our understanding of the continuity of related pathological states also to the domain of non-clinical and subclinical presentations and to those manifestations which, although falling development of more serious forms of illness, therefore requiring professional and bipolar illness also means extending the continuum to mental health and identifying those healthy states which carry the potential of later laying the base for developing illness possibly on a genetic, personality or behavioral basis. Also, understanding both ends and the whole span of this spectrum provides us with the opportunity to perform research on bipolar disorder in a continuum approach instead of a case-control perspective which latter could lead to ignoring important associations. Therefore identifying the healthier, nonaffected and subclinical portion of the bipolar spectrum which may also constitute latent stages of the illness is crucial for understanding, treating, predicting and also possible preventing these severely debilitating illnesses.
Akiskal and colleagues have proposed the concept of the soft bipolar spectrum which includes different manifestations of hypomania in addition to depressive states and also builds on the underlying temperamental dysregulation in the background of affective manifestations. Moreover, this may contribute to a more clinically sophisticated differentiation of bipolar illness with the introduction of new more detailed illness subtypes (Akiskal & Mallya, 1987) . Later on, besides these more sophisticated subtypes, the concept of affective temperaments was also introduced to dive further towards the less affected end of the bipolar spectrum.
Besides the classical spectrum model, the staging model of bipolar illness bipolar disorder in order to predict evolution and prognosis and to determine the most appropriate treatment at the given stage to reduce symptoms and possibly prevent progression (Grande, Frey, Vieta, & Kapczinski, 2013) . Staging of bipolar illness is based on clinical assessment and functionality observable in affective patients, especially between major episodes. Currently in this theoretical model stage includes those individuals who can be considered at an extremely high risk atypical prodromal signs including positive family history, anxiety, hyperphagia well as psychomotor retardation, in addition to hyperthymic or cyclothymic temperamental makeup (Balanza-Martinez et al., 2008) . As symptoms at this is strongly controversial if pharmacological treatment should be recommended, although may be useful in the treatment of subthreshold symptomatology that may be causing mild suffering or impact on functionality (Grande et al., 2013) .
validity of the staging model and we have not got enough methods for operationalization, the description of this latent stage closely resembles several particular features commonly associated with the state characterized by the presence of predominant affective temperaments. There are several factors which manifestations of affective temperaments as possible risk factor or precursor state for the development of major affective illnesses.
Overview of the development of the affective temperament model
Putative traits underlying those for bipolar disorders represent an adequate paradigm to conceptualize the potential connection between mental disorders and adaptive temperamental attributes . Temperaments refer to temporally stable behavioral traits with strong affective reactivity and have been associated with the biological foundations of personality, such as activity levels, rhythms, moods, cognition and their variability. Affective temperaments not only could have a relevant role in the predisposition to major affective disorders but also represent the most prevalent phenotypic expression of the genes underlying bipolar disorders Kelsoe, 2003) . Origins of the modern concept for affective temperaments can be traced to the humoral theories described by Hippocrates (Akiskal, 1996) , while later on the German psychiatrist Emil Kraepelin described four basic affective dispositions (depressive, manic, cyclothymic and irritable) supporting his temperamental hypothesis on the classic works of Galen, who previously stated the melancholic, choleric, phlegmatic and sanguine humors, and their imbalance and dysbalance, as the major origin of the different human illnesses. Kraepelin considered these basic affective temperaments as the subclinical forms of manic-depressive insanity, nowadays known as major affective disorders which could be found not only in mental illness patients but also among their healthy relatives (Kraepelin, 1921) . Both Kraepelin and his German colleague Ernst Kretschmer considered that affective temperaments could predispose to endogenous psychosis or mood episodes, however, the latter postulated that the presence of a dominant temperament should be considered a variation of normal affectivity which could potentially lead to mental illness.
Combining these ancient preliminary ideas with applying extensive modern developed the modern concept of affective temperaments to encompass the whole spectrum of affective disturbances from healthy emotional reactivity types to major affective illnesses. The model includes the four classical temperamental description for each temperament and their assessment with a psychometrically valid instrument (TEMPS-A) can be found elsewhere .
from health to pathology, involved in characteristic patterns of healthy emotional reactivity on one end and different types of major affective disorders on the other (Akiskal & Akiskal, 2007) . In between it can be found the so called predominant affective temperaments, which, expressed in a marked form, can constitute the subclinical and subaffective manifestation of affective illnesses, and can be considered precursor or latent states which could represent high risk conditions, corresponding to latent phases of mood disorders.
Clinical aspects of affective temperaments
As detailed above, affective temperaments are conceptualized as part of the affective disorder spectrum, a notion which is widely supported by familial, genetic, biological and clinical studies. The affective spectrum describes a continuum between cyclothymia, bipolar II disorder and bipolar I disorder (Akiskal, Djenderedjian, Rosenthal, & Khani, 1977; Evans et al., 2008) ; as well as subsyndromal depression, minor depression, dysthymia and unipolar major depression (Akiskal, Bitar, Puzantian, Rosenthal, & Walker, 1978; Judd & Akiskal, 2000; Lewinsohn, Klein, Durbin, Seeley, & Rohde, 2003) . Affective temperaments, besides constituting latent illness phases extending these spectrums towards the states of mental health, could play a pathoplastic role, determining and modeling the emergence and clinical evolution of affective disorders and several important disease characteristics, including such crucial core features as predominant polarity, symptomatic expression, long-term course and consequences, response and adherence to treatment and outcome as well (Vazquez & Gonda, 2013) . The relationship between affective temperaments and affective illness could be, however, rather more complex.
Predominant affective temperaments are present in up to 20% of the healthy general population, ranging from 13% in Argentina to 20% in Germany (Vazquez, Tondo, Mazzarini, & Gonda, 2012) . Affective temperaments show a characteristic gender distribution, with both depressive and anxious temperaments being more common among females while hyperthymic is found more commonly among males in most large scale national studies (Vazquez et al., 2012) . The higher prevalence of depressive and anxious temperaments among females in the general population correlates with the higher prevalence for unipolar major depression and anxiety disorders in women (Kuehner, 2003; Somers, Goldner, Waraich, & Hsu, 2006) , while higher prevalence of hyperthymic temperament among men is in line with the higher proportion of manic episodes reported among them (Baldassano et al., 2005) .
subclinical forms or precursors of those major psychiatric disorders which clearly display a particularly different gender distribution (Vazquez et al., 2012) .
According to different studies in clinical samples, depressive temperament is usually more prevalent among major depressive patients, and hyperthymic as well as cyclothymic temperament is a particular affective characteristic for bipolar illness. Moreover, some studies have reported that cyclothymic temperament bipolar I illness and recurrent depressive disorder, and among these three major affective disorders there was no difference on the irritable temperament scores (Gassab, Mechri, Bacha, Gaddour, & Gaha, 2008) . As clinical studies report more subtle and complex association between affective temperaments and affective illness, it is increasingly noted that affective temperaments show important within-illness variations besides the well-known between-illness pattern. A more within the above described basic constellations may allow for performing a subtypes and characteristics (Mazzarini et al., 2009) .
Even in the case of unipolar major depression, presence of other affective temperaments besides the depressive temperament has a crucial role in determining the clinical picture, and the presence of other affective temperaments in patients with a major depressive episode may be valuable in predicting illness course and bipolar conversion. The presence of cyclothymic temperament in those cases of major depression has been related to atypical clinical features (Perugi, Toni, Travierso, & Akiskal, 2003) . In patients with recurrent major unipolar depression, higher scores of cyclothymic temperament are also associated with earlier age of onset, a higher number of previous depressive episodes, more psychotic and melancholic features, as well as suicidal ideations and attempts, which are predictive factors of bipolarity in recurrent depression (Mechri, La Kerkeni, Touati, Bacha, & Gassab, 2011) . evolution of bipolar disorder, with the number of episodes associated with higher depressive and lower hyperthymic temperament scores, and more marked presence of depressive temperament associated with a higher ratio of depressive episodes and the marked presence of hyperthymic temperament with manic episodes (Henry et al., 1999) . Affective temperaments have been also shown to be related to age of onset in bipolar disorder (Oedegaard, Syrstad, Morken, Akiskal, & Fasmer, 2009) . Depressive temperament may prevail among bipolar I disorder patients with predominant depressive polarity, and hyperthymic temperament is commonly present in those bipolar disorder patients with manic predominant polarity (Henry et al., 1999) . Bipolar disorder patients with predominant cyclothymic clinical and course features, including gender ratio, episode polarity and number of episodes, hospitalizations, suicidality, comorbid anxiety disorders, and personality disorders (Perugi et al., 2012) . Furthermore, hyperthymic temperament was associated with psychotic features both in bipolar I and bipolar II illness (Gassab et al., 2008 , Mazzarini et al., 2009 . As for illness course, cyclothymic temperament has been related with a higher number for all types of affective bipolar episodes (Kochman et al., 2005) and is also related to poorer outcome (Cassano, Akiskal, Savino, Musetti, & Perugi, 1992) . Manic switches occur more commonly in bipolar disorder patients with hyperthymic temperament, while psychotic features among those subjects with an irritable temperament. Comorbidities among affective patients with a cyclothymic temperament are frequent, and irritable (Kesebir, Vahip, Akdeniz, & Yuncu, 2005a) . Higher scores of hyperthymic temperament are associated with higher risks for antidepressant induced mania in bipolar depressives (Tondo, Baldessarini, Vazquez, Lepri, & Visioli, 2013; Henry, Sorbara, Lacoste, Gindre, & Leboyer, 2001) .
While in the case of bipolar type I disorder many different temperamental related to cyclothymic temperament (Hantouche et al., 1998) , and cyclothymic temperament is not only present in the majority of bipolar II patients but also has a predictive value for bipolar conversion from unipolar depression (Kochman et al., 2005 , Akiskal et al., 1995 . Among bipolar I patients, but not bipolar II, hyperthymic and depressive temperament scores were found to have a negative correlation. Hyperthymic temperament was negatively correlated with the number of depressive episodes and seasonal features in bipolar disorder type II patients (Gassab et al., 2008) . more frequent in affective patients with mixed episodes indicating a relationship between mixed affective episodes and simultaneous presence of inverse temperamental types (Rottig, Rottig, Brieger, & Marneros, 2007) . The presence of depressive temperament could also help distinguishing between mixed and pure manic states (Hantouche et al., 2001 ).
Genetic and neurochemical background of affective temperaments
An important feature of the staging model is assigning genetic, neurochemical, neuroanatomical, neurobiological and neurocognitive characteristics that differentiate between different stages of the illness (Berk et al., 2007 ; Kapczinski association of such factors with affective temperaments, there are some positive results reported, which also argue for affective temperaments as being latent phases of affective illness.
By definition, temperaments have a strong biological and genetic base (Bouchard, 1994; Cloninger, 1994) and this also seems to be the case for affective temperaments (Evans et al., 2005; Chiaroni, Hantouche, Gouvernet, Azorin, & Akiskal, 2005) . A more recent approach to bipolar disorder conceptualizes bipolar spectrum as a quantitative genetic trait with a continuous distribution instead of a qualitative one as suggested by a categorical approach (Evans et al., 2005) and bipolar disorder is most likely a polygenic trait emerging as a result of interactions between environmental factors and multiple genes, each with only a small effect on its own (Craddock & Sklar, 2013; Evans et al., 2005) . Those genes predisposing to bipolar disorders may give rise to phenotypes that continuously blend into normally seen constellations in healthy nonclinical populations, which can be described as normal variations of affective temperaments. As mentioned above, affective illnesses are genetic reservoirs for adaptive temperaments and traits (Akiskal & Akiskal, 2007) .
Several studies have demonstrated that healthy relatives of bipolar probands exhibit a higher degree of temperamental dysregulation than normal controls (Evans et al., 2005; Mendlowicz, Jean-Louis, Kelsoe, & Akiskal, 2005) , and that those temperamental traits would have a common genetic basis with bipolar disorder (Kelsoe, 2003) . Familial genetic studies of affective disorder patients and, to a lesser degree, hyperthymic and anxious temperaments, among healthy temperaments (Chiaroni et al. 2005; Evans et al., 2005 Evans et al., , 2008 Kesebir et al., 2005b; Mazzarini et al., 2009; Mendlowicz et al., 2005; Vazquez et al., 2008) . These subaffective cyclothymic traits could serve as a potential vulnerability marker, and give support for the subthreshold forms and softest end of the bipolar spectrum (Akiskal & Pinto, 1999) . There are reasonable arguments that the bipolar condition (Chiaroni et al., 2005; Kochman et al., 2005) and would be considered as a preliminary or latent stage for full-blown bipolar disorder.
concerning their genetic background needs further investigation. In a seminal of the 5-HTTLPR polymorphism of the serotonin transporter gene and affective temperaments carrying a depressive component (depressive, cyclothymic, irritable studies (Kang, Burmeister, Shedden, & Sen, 2008; Landaas et al., 2011) . The role of the 5-HTTLPR s allele was not surprising, since this allele has been found to be associated with anxiety (Homberg & Lesch, 2011; Sen, Burmeister, & Ghosh, 2004) and neuroticism-related traits (Gonda et al., 2009 ) as well as unipolar (Clarke, Flint, Attwood, & Munafo, 2010) and bipolar affective disorders (Levinson, 2006) . depression by mediating the effect of life stress and adverse life events (Caspi et al., & Sen, 2011) , and emotional reactivity is one crucial feature encompassed by 5-HTTLPR and the cannabinoid 1 receptor gene promoter polymorphism (CNR1) was later reported for anxious temperament (Lazary et al., 2009 ) further supporting the strong genetic determination of affective temperaments as well as their claim for constituting latent stages for affective illness.
Besides genes encoding for elements of the serotonergic system, other monoaminergic genes often emerge as potential candidates for playing a role in determining temperaments. A Korean study reported a positive association between the DRD4 gene and irritable and cyclothymic temperaments in healthy male subjects (Kang et al., 2008) . Both the irritable and cyclothymic temperaments are classically conceptualized as mixed temperamental subtypes, incorporating both depressive and hyperthymic features, simultaneously in case of the irritable, and alternatively in case of the cyclothymic temperament (Kraepelin, 1921) , so the association with the DRD4 gene may suggest a potential link between this receptor and the hyperthymic traits, such as in the Gonda et al. (2006) study the 5-HTTLPR s allele was associated with the depressive component of affective the most frequent haplotype of the oxitocyn receptor gene in a healthy Japanese sample (Kawamura et al., 2010) . One study reported a positive association between cyclothymic temperament and a chromosomal locus on 18p11 in bipolar disorder families, and other linkage peaks with potential regions of interest were also detected on chromosomes 3 and 7 (Evans et al., 2008) .
The remaining few studies addressing the genetic background of affective association of the brain-derived neurotrophic factor (BDNF) and affective disorders with some positive results (Lohoff, 2010; Neves-Pereira et al., 2002; Sklar et al., 2002) , and there are similarly emerging results for the glycogen synthase kinase polymorphism of the PPARD (peroxisome proliferative activated receptor delta) gene in the Wnt signaling pathway, which may also be implicated on the found no association between these polymorphisms and affective temperaments in a healthy population (Tsutsumi et al., 2011) , although it should be noted that this study applied a small sample on a Japanese subjects, and it must be kept in mind that temperament scores in Japan markedly differ from those in other countries, with typically much lower scores (Matsumoto et al., 2005) ; therefore, the results of this particular Japanese study may not be generalized to other non clinical populations. The different studies described above indicate that there may be a common genetic heterogeneity in the background of affective temperaments and different major affective illness manifestations and syndromes, so the delineation of the genetic correlates of affective temperaments would help us deeper understand the genetic contributors and thus the etiopathogenic foundation of affective disorders. However, selecting candidate genes simply by extrapolating from polymorphisms known to be associated with affective disorders yielded mixed results, possibly because both the genetic background and the phenotypic expression of affective temperaments are present in a more diluted form among healthy samples .
The potential association between affective temperaments and neurotransmitter function and neuroanatomical structures has been also understudied so far. In one study in patients with major mood disorders predominantly depressive and irritable as well as low hyperthymic temperament scores were found to be associated with different patterns of white matter hyperintensities in the brain, indicating a positive association between some affective temperaments subtypes In another recent series of papers an association between affective temperaments and date of birth has been reported with characteristic patterns (Rihmer et al., 2011) , and interestingly this pattern of association corresponds to the birth season pattern earlier reported for bipolar I and II patients in a small clinical sample (Rihmer, 1980) . Birth season is an important marker and a proxy variable for several environmental factors varying with seasons and active during the time of conception, gestation or birth (Chotai, Jonasson, Hagglof, & Adolfsson, 2002) . It is not yet known which of the possible varying factors exerts an effect and during which period of importance, but an association with season of birth has already been reported in case of various somatic and neuropsychiatric illnesses as well as healthy psychological traits (Rihmer et al., 2011) and one likely explanation is that neurodevelopment (Chotai, Murphy, & Constantino 2006) .
Several biomarkers have been found to be associated with progression of bipolar disorder but not with the latent phase; therefore it is believed that polymorphisms conferring increased susceptibility for bipolar illness may be important as biomarkers signaling this phase (Kapczinski et al., 2009 ). However, biochemical changes associated with the clinical features of the latent phase including mood and anxiety symptoms and temperamental dysregulation may be important already in this stage.
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